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C:READ, A Reentrant Routine to 
Convert EBCDIC Decimal Numbers 

to Hexadecimal 

by 

Conrad E. Thalmayer 

ABSTRACT 

This report descr ibes a reentrant , general-purpose 
routine for the Xerox Data Systems Sigma 5 or Sigma 7 
computer with Floating-Point Option. C:READ converts 
EBCDIC decimal numbers in their normal input forms to 
hexadecimal numbers in the forms used in the computer. 
The report explains the need for the routine, describes its 
capabilit ies, presents all the informationnecessary for using 
it, and outlines its s t ructure . The flow charts and listing 
are included. 

PREFACE 

This report describes a conversion routine for the Sigma 5 or 
Sigma 7 computer with Floating-Point Option. It is written in graded format, 
to be useful to readers of all levels of interest and sophistication. The 
general reader , for example, may profitably rlsad the first one or two sec­
tions; the casual p rogrammer will want to understand the second and third 
sections; only a programmer with special requirements will have need for 
the details of the fourth section, the flow charts and the program listing. 

This routine is independent of the computer operating system. It was 
written in XDS SYMBOL in September 1968 and slightly amplified in April 
and June 1969. 

I. THE PROBLEM 

In Sigma computers , numbers are hexadecimal. Let us represent the 
hexadecimal digits, or "higits," as 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E. 
and F and indicate a hexadecimal number by X' . . . ' . Then, for example, the 
number X' lA ' is equal to (1 • 16') + (10 • 16°) = 26. Normally, numbers are 
of either word (8-higit) or doubleword (l6-higit) length and either fixed 
point or floating point. A fixed-point number, necessar i ly integral, is equal 
to the sum of its higits, each successive higit leftward having been multiplied 



by a s u c c e s s i v e l y h ighe r power of 16; a f loa t ing -po in t n u m b e r c o n s i s t s of a 
two-h ig i t exponent followed by a 6 (or 14)-higi t f r ac t ion . 

Outs ide c o m p u t e r s , n u m b e r s a r e ( l ) n o r m a l l y d e c i m a l , (2) of v a r i a b l e 
length , and (3) in v a r i o u s f o r m a t s , e .g . , s igned o r u n s i g n e d , wi th o r wi thout 
point , with or without exponent . F u r t h e r m o r e , (4) they a r e p r e s e n t e d to the 
c o m p u t e r in EBCDIC (Extended B i n a r y Coded D e c i m a l I n t e r c h a n g e Code) ; in 
th is code , each c h a r a c t e r is r e p r e s e n t e d by a t w o - d i g i t n u m b e r ; e .g . , ' 1' i s 
r e p r e s e n t e d a s X ' F l ' , and ' E ' i s X ' C 5 ' . 

F o r input to the c o m p u t e r , a rou t ine is n e c e s s a r y to c o n v e r t n u m b e r s 
of the l a t t e r types into the f o r m e r . The rou t ine should be ( l ) r a p i d , (2) br ief , 
(3) v e r s a t i l e enough to sa t i s fy the n e e d s of a l l p r o g r a m s us ing i t , (4) a m e ­
nable to convenient use in s e v e r a l w a y s , (5) capab le of r e a d i l y handl ing input 
f rom each of the u sua l d e v i c e s , and (6) ab le to r e c o g n i z e a l l u s e r e r r o r s and 
ac t a p p r o p r i a t e l y . Most i m p o r t a n t l y , (7) the rou t ine m u s t be r e e n t r a n t , i . e . , 
while it is be ing used by a p r o g r a m of given p r i o r i t y , it m u s t be i n t e r r u p t i b l e 
by one of h igher p r i o r i t y and s u b s e q u e n t l y r e s u m a b l e a t the poin t of i n t e r ­
rupt ion ; t h e r e should be no l imi t to the n u m b e r of p r o g r a m s tha t m i g h t thus 
be sequen t i a l ly i n t e r r u p t e d while us ing the r o u t i n e . 

II. G E N E R A L 

C:READ sa t i s f i e s the above r e q u i r e m e n t s . It a c c e p t s EBCDIC d e c i ­
m a l n u m b e r s of v a r i o u s lengths in I, D, E , or F f o r m a t , s igned or uns igned , 
with or without leading or t r a i l i n g b l a n k s ; it a l s o a c c e p t s b l ank s t r i n g s a s 
z e r o s . It c o n v e r t s to sho r t (8-higi t ) f ixed-poin t or long ( l 6 - h i g i t ) f l oa t ing ­
point n u m b e r s ; the l a t t e r m a y be used a s s h o r t n u m b e r s by i g n o r i n g the 
eight l o w - o r d e r h ig i t s . 

The seven add i t iona l r e q u i r e m e n t s l i s t ed above a r e a b e t t e d by the 
following: ( l ) Th i s rou t ine c a r r i e s out only i n s t r u c t i o n s p e r t i n e n t to i t s 
specif ic t a sk . It does not employ s u b r o u t i n e s . (2) The v a r i o u s t a s k s u s e 
i n s t r u c t i o n s of high c o m m o n a l i t y . (3) The n u m b e r to be c o n v e r t e d m a y be 
a t any loca t ion and in a v a r i e t y of f o r m s . The va lue 5, for e x a m p l e , m a y 
a p p e a r a s 5, 05, 5,, +5, +05, +5. , 5E0, . 5 E 1 , .5E + 1, .5E 1, o r + 5 0 . 0 E - 1 , to 
ment ion jus t a few p o s s i b i l i t i e s . If the speci f ied " n u m b e r " is b l ank , i t ' i s 
i n t e r p r e t e d a s z e r o and the u s e r i s so i n fo rmed . (4) The n u m b e r m a y s t a r t 
a t the " s t a r t i n g byte count" speci f ied by the u s e r , or it m a y be p r e c e d e d by 
b l a n k s . It m a y end a t the speci f ied "ending byte count" o r a t a b lank ; the 
l a t t e r i s f requen t ly convenient in tha t it e n a b l e s the u s e r to c o n v e r t a s u b ­
sequent n u m b e r without change of s p e c i f i c a t i o n s . (5) The rou t ine i t s e l f 
r e c o g n i z e s r e l e v a n t s p e c i a l c h a r a c t e r s , such a s " E n d - o f - M e s s a g e " thus 
r e l i ev ing the u s e r f rom dea l ing wi th t h e m . (6) The rou t ine wi l l r e j e c t a r e ­
ques t If (a) a spec i f i ca t ion is i l l ega l , (b) the n u m b e r is too l a r g e o r s m a l l , 
(c) the m a n t i s s a is too long, (d) a c h a r a c t e r i s inva l id , or (e) a s e q u e n c e is 



i nva l id , e . g . , .+, 5+, E . , o r ++. The u s e r i s i n f o r m e d of the r e a s o n for the 
r e j e c t i o n . (7) The v i t a l r e q u i r e m e n t of r e e n t r a n c y is a t t a i n e d by c a r r y i n g 
out a l l o p e r a t i o n s in the c o m p u t e r ' s r e g i s t e r s . Upon i n t e r r u p t i o n of a 
p r o g r a m , the c o n t e n t s of t h e s e r e g i s t e r s and the a d d r e s s of the i n t e r r u p t i o n 
a r e s t o r e d in tha t p r o g r a m ' s P r o g r a m D e s c r i p t i o n T a b l e ( P D T ) ; upon r e t u r n 
to the p r o g r a m , the r e g i s t e r s a r e r e s t o r e d and execu t ion is r e s u m e d at the 
i n t e r r u p t e d i n s t r u c t i o n . T h i s t e chn ique r e l i e v e s the u s e r of supp lymg s o m e 
of h i s w o r k i n g s p a c e to the r o u t i n e . I n a s m u c h a s p r o b a b l y e v e r y r e a l - t i m e 
p r o g r a m wi l l use th i s r o u t i n e , t h i s wi l l r e s u l t in a m a j o r sav ing of c o r e 

c e . spa 

III. E X T E R N A L ORGANIZATION 

C R E A D has two e n t r y p o i n t s : D E C L R E A D for c o n v e r s i o n to f loat ing 
point and INTGREAD for c o n v e r s i o n to f ixedpo in t . Al l e x i t p o i n t s b r a n c h to 
the a d d r e s s g iven by the u s e r in R e g i s t e r 0. The word a d d r e s s of the input 
field is g iven in R I , the s t a r t i n g byte count in tha t field in R 2 , and the e n d m g 
by te count in R 3 . (Bytes a r e counted 0 , 1 , 2 ) The end of the n u m b e r 
m a y a l s o be i nd i ca t ed p r i o r to the ending byte count by a b l a n k (except a f te r 
D o r E) o r by the E O M c h a r a c t e r . As each byte ( i . e . , EBCDIC c h a r a c t e r ) i s 
t r e a t e d , R2 is i n c r e m e n t e d by 1; it i s t h e r e f o r e p o s s i b l e for the u s e r to have 
s e v e r a l n u m b e r s , s e p a r a t e d by b l a n k s , in the one field; the u s e r n e e d s to s e t R 2 

at only h i s f i r s t e n t r y to the r o u t i n e - - a t e a c h s u b s e q u e n t e n t r y , R2 wi l l 
a l r e a d y con ta in the c o r r e c t s t a r t i n g byte count . If the u s e r t r i e s to r e a d 
m o r e n u m b e r s out of h i s field than it c o n t a i n s , or if he r e a d s a p o r t i o n of the 
field tha t i s b l ank , the va lue 0 is r e t u r n e d and R6 is se t to 0; r e a d i n g an 
a c t u a l 0, o r any o t h e r n u m b e r , c a u s e s a 1 in R6 . The rou t ine r e t u r n s the 
c o n v e r t e d f ixed -po in t n u m b e r in R5 o r the corfverted f loa t ing-po in t n u m b e r 
in R4 and R 5 . R e g i s t e r s 7, 8, 9, 10. and 11 a r e a l s o u sed ; the r e m a i n i n g 
four r e g i s t e r s a r e a v a i l a b l e to the u s e r . T h i s u t i l i za t ion of r e g i s t e r s m a y 
be s u m m a r i z e d a s fo l lows: 

Input : 

RO U s e r ' s r e t u r n a d d r e s s 
R l F i e l d A d d r e s s 
R2 S t a r t i n g byte count 
R3 Ending byte count 

Output : 

R2 Next byte count 
R4 ,5 N u m b e r f r o m D E C L R E A D 
R5 N u m b e r f r o m INTGREAD 
R6 0 if p s e u d o 0 was r e a d 

T h i s r o u t i n e a c c e p t s input in a l i b e r a l i z e d F O R T R A N f o r m a t . T h e 
g iven n u m b e r m a y con ta in a m a n t i s s a , an exponen t , o r bo th , in the a b s e n c e 



of a m a n t i s s a , the value 1 is suppl ied . The beg inn ing of the exponent field 
is ind ica ted by e i t he r D or E. (Ne i the r c h a r a c t e r c a r r i e s any o t h e r i m p l i ­
ca t ion . ) The n u m b e r m a y be p r e c e d e d o r followed by any n u m b e r of b l a n k s ; 
a b lank is a l s o p e r m i t t e d i m m e d i a t e l y a f te r D o r E. The f i r s t c h a r a c t e r of 
the n u m b e r , and the f i r s t c h a r a c t e r a f t e r D o r E , m a y be + or -. If a m a n ­
t i s s a is g iven, it m a y conta in a d e c i m a l poin t . Lead ing z e r o s a r e p e r m i t t e d 
in both the m a n t i s s a and the exponent . 

The l a r g e s t n u m b e r a c c e p t a b l e for INTGREAD i s 2 ,147 ,483 ,640 . The 
l a r g e s t m a n t i s s a for D E C L R E A D is 72 ,057 ,594 ,037 ,927 ,935 . The l a r g e s t 
n u m b e r for D E C L R E A D is 7 .2370E75. The s m a l l e s t n u m b e r for D E C L R E A D 
is 5 .3977E-79. 

If the u s e r ' s input is va l id , the n u m b e r is c o n v e r t e d and the Condit ion 
Code is se t to 0. If the input is not va l id , the rou t ine a b o r t s to the a d d r e s s in 
RO and the Condit ion Code is se t to a va lue b e t w e e n 1 and 7, a s fo l lows: 

1 Invalid fo rma t in m a n t i s s a 
2 Invalid c h a r a c t e r in m a n t i s s a 
3 M a n t i s s a too long 
4 Invalid fo rma t in exponent 
5 Invalid c h a r a c t e r in exponent 
6 N u m b e r too s m a l l 
7 Number too l a r g e 

IV. INTERNAL ORGANIZATION 

C:READ has t h r e e p a r t s : (1) m a n t i s s a eva lua t ion , (2) exponent e v a l ­
uat ion, and (3) n u m b e r deve lopmen t . In P a r t 1, the f i r s t d ig i t of the m a n t i s s a 
is eva lua ted , mul t ip l i ed by 10, the second digi t added , the R E S U L T mul t ip l i ed 
by 10, e t c . In P a r t 2, the s a m e is done wi th the exponent . In P a r t 3, the 
exponent is r e d u c e d by the n u m b e r of m u l t i p l i c a t i o n s to the r i g h t of the 
d e c i m a l point in P a r t 1, and RESULT is mu l t i p l i ed (or d iv ided) by 10 that 
m a n y t i m e s . In the f i r s t two p a r t s , e a c h byte is i n t e r p r e t e d c o m p l e t e l y 
be fo re the next byte is examined . 

In P a r t 1, the f i r s t byte is f i r s t checked for iden t i ty to b l ank , E O M , 
+ , -, ., D, or E. Blank, in th i s s i tua t ion , has no effect. EOM i n d i c a t e s the 
end of the n u m b e r , now 0 ,and c a u s e s a t r a n s f e r to P a r t 3. D or E c a u s e s 
a t r a n s f e r to P a r t 2. Read ing +, -, or . c a u s e s v a l u e s in c e r t a i n l o c a t i o n s , 
a c t u a l l y r e g i s t e r s , to be changed, t h e s e v a l u e s wi l l c o n t r o l the i n t e r p r e t a t i o n 
of subsequen t by tes and a r e used in the final d e v e l o p m e n t F o r e x a m p l e , 
r e a d i n g - c a u s e s the a s s i g n m e n t s PASS = -1 and MSIGN = - 1 ; PASS = -1 
c a u s e s a b o r t i o n if th i s is the end of the n u m b e r , MSIGN = -1 p r e v e n t s the 
a c c e p t a n c e of a subsequen t + or - and, a t the v e r y end of the r o u t i n e , c a u s e s 
c o m p l e m e n t a t i o n of RESULT. 



Each byte, when it has been checked as just suggested, and not 
matched, is checked for identity to the digits. If this match fails, the routine 
abor ts . If it succeeds, the value of the byte has been generated m the double-
word DIGIT. For the next stage, the routine diverges: if entry was at 
INTGREAD, RESULT is simply multiplied by 10 and DIGIT is added; if entry 
was at DECLREAD, as now shown by a flag set at entry, the same effect is 
accomplished by a complex ser ies of operations on the doubleword RESULl . 
If the current digit was at some time preceded by ., DEC < 1 and is now 
decremented by 1. Finally, in this par t . MSIGN is set to +1 if no mantissa 
sign was read, and PASS is set to +1 to permi t normal exit if this is the end 
of the number. 

In P a r t 2. a ser ies of prel iminary tests is first made to checkvalidity. 
and the mantissa is set to 1 if it did not exist. Each byte is then interpreted, 
somewhat as in the first part . The first byte may be +, -, blank, or a digit. 
The result of this part is the fixed-point quantity EXP. 

In P a r t 3, the quantity DEC, if it is negative, is added to EXP. In the 
remainder of the routine, separate paths are followed for the two types o 
number For DECLREAD, RESULT is first converted to floating point, it is 
then multiplied EXP number of t imes by 10 if EXP is positive, or divided 
if EXP is negative. For INTGREAD, RESULT is multiplied or divided by 10 
the required number of t imes in fixed-point mode. 

SUMMARY 

CREAD is a routine to convert decimal numbers in their normal 
input forms to hexadecimal numbers in the for'ms used in the computer. 
The routine is reentrant , general-purpose, convenient, accurate , economical, 
and fail-safe. 
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REHDl 
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DECODE: 

lD-> DIGlfal 

' 

N jT 

• 

1 DIGIT2 - 1 1 

N / D I G 

v = v ^ 

MULTS 
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* 

APPENDIX B 

Listing 

«•»•»„„»»*•*»,»*«»»•*»»•*»**•»*•*•*•»**»»**»************•************* 

C : R E A D R E E N T R A N T ROUTINE TO READ DECIMAL NUMBERS^^^ 6/10/69 

I FifH NUMBER IN A USER'S FIELD IS CONVERTED TO A HEXADECIMAL NUMBER. 
* DECLREAScONiERTS TO LONG-FORMAT FLOATING POINT; INTGREAD CONVERTS 
: ?0 SHOR?-FQRMA? FUED-PO.NT. EXAMPLES OF VALID INPUT ^^C^;;*^,^^-

8ERS A R E : 5. 05, 5.. *5, E5. E*5. *E*5. ^ " . E . S , AND BLANK (-01 . 
* n MAY BE USED IN PLACE OF E. BLANK AFTER E OR D SIGNIFIES *• 
: AN I N V A L I D CHARACTER OR C O M B I N A T I O N C A U S E S THAT N U M B E R ' S C O N V E R S I O N 
; TO BE ABORTED, THE END OF EACH USER NUMBER IS INDICATED BY A BLANK 
» OR EOM OR THE E N D I N G OF THE FIELD. 

* L A R G E S T N U M B E R FOR INTGREAO IS 21^7483640 
LARGEST MANTISSA FOR DECLREAD IS 72057594037927935 

» LARGEST NUMBER FOR DECLREAD IS 7.2370E75 

* SMALLEST NUMBER FOR DECLREAD IS 5.3977E-79 
* 
» INPUT: 
* RO BAL 
* Rl FIELD ADDRESS (WORD) 
« R2 STARTING BYTE COUNT 
* R3 ENDING BYTE COUNT 

OUTPUT: 
R2 NEXT BYTE COUNT 
R4,5 CONVERTED NUMBER FROM DECLREAD 
R5 CONVERTED NUMBER FROM INTGREAO 
R6 0 IF END OF FIELD IS BLANK 

« 
* 
* 
* 

* R7-11 ARE ALSO USED 

* CONDITION CODE: 
» 0 NUMBER CONVERTED 

1 INVALID FORMAT IN MANTISSA 
2 INVALID CHARACTER IN MANTISSA 
3 MANTISSA TOO LONG 
4 INVALID FORMAT IN EXPONENT 
5 INVALID CHARACTER IN EXPONENT 
6 NUMBER TOG SMALL 
7 NUMBER TOO LARGE 

DEF DECLREAD,INTGREAD 
LOCAL BIAS 

FTABU DATA X'7F000000' 
BOUND 8 

ITABU DATA 0 
HIGHBIT DATA ""'.^^JillT.V. 
BITOFF DATA X'7FFFFFFF' 

BOUND 8 ^^^r-r-rr, 
i i i M I T DATA x ' 0 0 0 0 0 0 0 0 ' t X ' O C C C C C C C ' 
DECTBL TEXT ' 0 1 2 3 4 5 6 7 8 9 -
B I A S DATA X ' 4 E 0 O 0 0 O 0 ' 

BOUND 8 
conNF DATA x ' 4 0 1 9 9 9 9 9 ' , X ' 9 9 q 9 9 9 9 A ' 
cTPN DATA X ' 4 1 A O O O O O ' . X - 0 0 0 0 0 0 0 0 ' 
r . i M I T DATA X'OOAOOOOO'.X'OOOOOOOO' 
ULIMIT DATA X.7F199999-,X'99999999' 
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TEN DATA 
DECLREAD L W , 4 

B 
INTGREAD L I , 4 
CLEAR 

SCANl 

E X I T l 

SETEXP 

NOBLANK 

PASSNO 

NEGCHECK 

YESSIGN 

DECCHECK 

ECHECK 

HUNTl 

DECODE I 

L I , 5 
L I , 6 
L I , 7 
L I , 8 
L I , 9 
L I , 1 0 
CW,3 
B C S . l 
L B , 1 1 
A I , 2 
C I , 1 1 
B C S , 3 
C I , 7 
B C R , 3 
C I , 7 
B C S . l 
BCR,2 
L I , 6 
L I , 7 
B 
C I , 1 1 
BCR,3 
C I , 8 
B C S , 3 
C I , 1 1 
BCS,3 
L I , 8 
L I , 7 
8 
C I , 1 1 
B C S , 3 
L I , 8 
B 
C I , 1 0 
B C S , 3 
C I , 1 1 
BCS,3 
L I , 1 0 
C I , 7 
BCS,3 
L I , 7 
L I , 8 
B 
C I , 1 1 
BCR,3 
C I , 1 1 
BCR,3 
L I , 7 
C B . l l 
BCR,3 
B 0 R , 7 
L C I 
B 
A I , 7 
L W . n 

10 
H I G H B I T 
CLEAR 
0 
0 
0 
0 
0 
0 
1 
2 
E X I T l 
* 1 , 2 
1 
• 1 

NOBLANK 
0 
SCANl 
0 
* 0 
SETEXP 
1 
0 
PART3 
X ' 0 8 ' 
E X I T l 
0 
YESSIGN 
<+' 
NEGCHECK 
1 
- 1 
SCANl 
• — f 

DECCHECK 
- 1 
PASSNO 
1 
ECHECK 
1 ^ 1 

ECHECK 
0 
0 
SCANl 
- 1 
1 
SCANl 
• E ' 
PART2 
• D ' 
PART2 
10 
D E C T B L , 7 
OECODEl 
HUNTl 
2 
* 0 
- 1 
4 

RESULTl; ENTRY FOR FLOATING-POINT 

RESULTl; ENTRY FOR FIXED-POINT 
RESULT2 

H.O. DIGIT; PASS; DIGIT; BLANK FLAG 
PASS; L.O. DIGIT; EXP 
MSIGN 
ESIGN 
DEC 
IS FIELD ENDED 
ENO OF FIELD 
TAKE BYTE FOR INTERPRETATION 
INCREMENT BYTE COUNT 
IS BYTE BLANK 
IF NUT BLANK 
IS PASS=0 
IF PASS=0 

IF PASS=-1, ABORT (CC=1I 
IF PASS=0 
8LANKFLAG 
SET EXP=0 

CHECK FOR EOM 
IF EOM 
IS MSIGN=0 
IF SIGN EXISTS 
IF NO PRIOR SIGN: CHECK FOR + 
IF NOT + 
IF + 
SIGN FOUND, NO DIGIT 
TAKE ANOTHER BYTE 
CHECK FOR -
IF NOT -
IF -

IS 0EC=*1 
IF . EXISTS 
CHECK FOR . 
IF NOT . 
IF . 
IS PSSS=0 
IF PASS NOT 0 
. FOUND, NO DIGIT 
AS IF «. FOUND 

CHECK FOR E 
IF E 

CHECK FOR 0 
IF 0 
DIGIT INDEX 
CHECK FOR DIGIT 
IF DIGIT 
IF NOT DIGIT 
ERROR: INVALID MANTISSA CHARACTER 
ABORT 
DIGIT 
HIGH-ORDER BITS OF RESULT 
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LOWMULT 

INTGl 

OECSHIFT 

MSIGNCHK 

PASSYES 

PART2 

SETMAN 
NGPASS 

SCAN2 

EXIT2 

GETBYTE 

BCR.l 
AND,11 
MI,11 
CW,5 
BCR,4 
AND,5 
AI.ll 
HI,4 
AM. 4 
AD,4 
OR.4 
CW.4 
BCR.4 
LCI 
B 
HI .4 
ADt^ 
CO,4 
BCS.l 
LCI 
B 
CI.10 
BCR.3 
Al .10 
CI.8 
BCS.3 
LI.8 
LI.7 
B 
CI.7 
BCR.3 
CI.7 
BCR.3 
CI.10 
BCS.l 
LI,5 
LI.6 
LI.7 
CW.3 
BCR.l 
CI.6 
BCR.3 
LCI 
B 
LB.11 
Al .2 
CI.11 
BCR.3 
CI.11 
BCR.3 
CI.9 
BCS.3 
CI.11 
BCS,3 
LI.9 
B 

SUPPLUS CI.9 
BCS,3 
LI.9 

INTGl 
BITOFF 
10 
HIGHBIT 
LOWMULT 
BITOFF 
5 
10 
11 
6 
HIGHBIT 
FTABU 
DECSHIFT 
3 
*0 
10 
6 
ITABU 
OECSHIFT 
3 
*0 
1 
MSIGNCHK 
-1 
0 
PASSYES 
I 
1 
SCANl 
1 
NOPASS 
0 
SETMAN 
1 
»0 
1 
0 
0 
2 
GETBYTE 
I 
PART3 
4 
•0 
•1.2 
1 
• 1 

SUPPLUS 
X'08' 
EXIT2 
0 
DIGCHECK 
'•• 

MINCHECK 
I 
SCAN2 
0 
EXIT2 
1 

IF INTEGER 
REMOVE FLAG 
HIGH-ORDER PRODUCT 
SIGN FLAG 
IF ABSENT 
REMOVE FLAG 
A*8 
LOW-ORDER PRODUCT IN R4.R5 
TOTAL PRODUCT IN R4,R5 
PRODUCT DOUBLEWORD • DIGIT DOUBLEWORD 
REPLACE FLOATING-POINT FLAG 
IS HIGH BYTE EMPTY 
IF EMPTY 
ERROR: MANTISSA OVERFLOW 
ABORT 
PRODUCT IN R4.5 
PRODUCT • DIGIT 
IS RESULl WITHIN LIMIT 
IF WITHIN 
ERROR: MANTISSA OVERFLOW 
ABORT 
DOES . EXIST 
IF NO . 
SHIFT . 
IS MSIGN=0 
IF SIGN EXISTS 
AS IF «• FOUND 
DIGIT FOUND 
(END PART ONEI 
WAS DIGIT FOUND 
IF DIGIT FOUND 
IS MANTISSA BLANK 
IF MANTISSA BLANK 
WAS . FOUND 
IF . FOUND. ABORT (CC=l) 
SET MANTISSA=1 
PASS 
EXP 
IS FIELD ENDED 
IF FIELD NOT ENDED 
WAS DIGIT FOUND 
IF DIGIT IN EXPONENT 
ERR O R : I N V A L I D EXPONENT FORMAT 
ABORT 
TAKE BYTE FOR INTERPRETATION 
INCREMENT BYTE COUNT 
IS BYTE BLANK 

IF BLANK 
CHECK FOR EOM 
IF EOM 
IS ESIGN=0 
IF SIGN EXISTS 
CHECK FOR • 
IF NOT + 
SET ESIGN = «-

DOES ESIGN EXIST 
IF ESIGN EXISTS 
MAKE ESIGN • (BLANK = SUPPRESSED +) 
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MINCHECK 

DIGCHECK 
HUNT2 

DEC0DE2 

PART3 

DECNEG 

DECORINT 

NEGBLO 

LLCHK 

OIVTEN 

POSEXP 
PQSBLD 
MANNEG 

DECLEND 

ULCHK 

MULTEN 

INTG2 

NEGBLOI 

8 
CI.U 
BCS.3 
LI.9 
B 
LI.6 
CB.ll 
BCR.3 
BDR,6 
LCI 
6 
AI.6 
MI.7 
AW,7 
LI ,6 
CI,9 
BCS.3 
LI.9 
B 
CI,9 
BCR.l 
LCW.7 
CI, 10 
BCR.l 
AW.7 
CW,4 
BCR.4 
AND.4 
OR.4 
SFL.4 
CI.7 
BCR.l 
AI.7 
BIR.7 
B 
CD.4 
BCR.l 
LCI 
B 
FHL,4 
B 
AI.7 
BDR.7 
CI.a 
BCR.l 
LCD.4 
LCI 
B 
CD.4 
8CR.2 
LCI 
B 
FML.4 
B 
CI,7 
BCR.l 
Al ,7 
BIR,7 
B 

SCAN2 
1 — ( 

DIGCHECK 
-1 
SCAN2 
10 
DECTBL,6 
DEC0DE2 
HUNT2 
5 
*0 
-1 
10 
6 
1 
0 
SCAN2 
1 
SCAN2 
0 
DECNEG 
7 
0 
DECORINT 
10 
HIGHBIT 
INTG2 
BITOFF 
BIAS 
13 
0 
PUSEXP 
-1 
LLCHK 
MANNEG 
LLIMIT 
DIVTEN 
6 
*0 
FPONE 
NEGBLO 
1 
ULCHK 
0 
DECLEND 
4 
0 
*0 
ULIMIT 
MULTEN 
7 
*0 
FTEN 
POSBLD 
0 
POSEXPI 
-1 
DIVTENI 
INTNEG 

CHECK FOR -
IF NOT -
SET ESIGN=-

DIGIT INDEX 
CHECK FOR DIGIT 
IF DIGIT 
IF NOT DIGIT 
ERR O R : I N V A L I D EXPONENT CHARACTER 
ABORT 
DIGIT 
EXP « 10 
EXP + DIGIT 
SET PASS=1 
IS ESIGN=0 
IF SIGN EXISTS 
SET ESIGN=1 
(END OF PART TWO) 
IS ESIGN -
IF NOT -
MAKE EXP -
IS DEC -
IF NOT -
ADJUST FOR DECIMAL SHIFT 
FLOATING FLAG 
IF INTEGER 
REMOVE FLAG 
BIAS = 64+14 
MORMALIZE 
IS EXP -
IF NOT -
FOR BIR 

IS RESULT LESS THAN LOWER LIMIT 
IF NOT 
ERROR: NUMBER TOO SMALL 
ABORT 
DIVIDE RESULT BY TEN 
RECYCLE 
FOR BDR 
CYCLE 
IS MSIGN -
IF NOT -
MAKE NEGATIVE 
NORMAL CC 
NORMAL DECLREAD EXIT 
IS RESULT GREATER THAN UPPER LIMIT 
IF NOT 
ERROR: NUMBER TOO LAgGE 
ABORT 
MULTIPLY RESULT BY TEN 

IS EXP -
IF NOT -
FOR BIR 
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OIVTENI 

POSEXPI 
POSBLOI 

ULCHKI 

MULTENI 

INTNEG 

INTGEND 

DM.5 
B 
A I . T 
B0R.7 
B 
CO.4 
BCR.2 
LCI 
B 
MI , 4 
B 
C I . 8 
BCR.l 
LCW.5 
LCI 
B 
ENO 

TEN 
NEGBLOI 
1 
ULCHK I 
INTNEG 
I L I M I T 
MULTENI 
7 
*0 
10 
POSBLOI 
0 
INTGEND 
5 
0 
• 0 

FOR BOR 

IS RESULT GREATER THAN LIMIT 
IF NOT 
E R R O R : NUMBER TOO LARGE 
ABORT 

IS MSIGN -
IF NOT -
MAKE RESULT -
NORMAL CC 
NORMAL INTGREAO EXIT 
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